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AGENCY. FOR TPXIC SUBSTANZES AND DISHASE REGISTRY

DIVISION Of HEALTH ASSESSMENT AND fONSULTATION b

PUBLIC HEALTH ADVISORY
NAVAJO~BROWN VANDERVER
AND
NAVAJO-DESIDERIO URANIUM MINIAG
NAVAJO NATIONS
BLUEWATER, NEW MEXICO

s September 28, 1990

Statemanf of Purpose

AREAS

This Public Realth Advigory is issued to inform ¢
Protection Agency (EPA), the Navajo Nations, the

(IRS), the Bureau of Indiad Affairs (BIA), the St
public of a significant thieat to human health near
hfter evaluating available information and visiti
for Toxic Substances and Disease Registry (ATSDR)
Public Health Advisory is Qarrantod for the Navaj
and Navajo-Desiderio (N-D) Uranium Mining Areas.

uranium-containing radicactive mine wastes, areas
with heavy metals, and many physical hazarde form
Advisory.

At the request of the EPA, Region VI and the Nava
ATSDR initiated preliminar} inveatigations of the|r
and physical hazards assoofated with the N-BV and
sites are not presently on the National Prioritie
the EPA are developing Preliminary Site Assessmentls

A site visit was made to tge Navajo-Brown Vandervdr
Uranium Mining Areas. Fileld monitoring data werejt
visit. The ATSDR has concluded, based on the sit
during that vigit, and evaluation of other availa
presence of uranium-contaifing mine wastes, arezs
with heavy metals, and many physical hazards are ¢f
Thias finding has led to thé issuance of 2 Public He

|
The N-BV and N-D gites are in Bluewater, about 4 §nd
Previtt, New Mexico, respectively. Both areas arg :

subdistrict of the Grants (rarnium Mining District
via improved dirt roads. f%hese mining areas are Jn

1

et e

Environmental

ian Health Service

of New Mexico, and the
luewater, New Mexico.
he area, the Agency

s determined that this
rown Vanderver (N-BY)
presence of

entially contaminated
e basis of thia

uperfund O£fice (NSO),
diological, chemical,
D uranium mines, These
{st, but the NSO and

and Navajo-Desiderio
ken at the time of the
isit, the data taken

information, that the
tentially contaminated
publi¢c health concarn.
1th Advisory.

| 9 miles east of

n the Ambrosias Lake
Accens to the areaa is
agricuyltural rural

settingy and adjacent to résidential properties. Bith mines are located on

land owned by the Navajo Nations and held in trust
Affairs. The present ownet of the N-BV mine is M.

y the Bureau of Indian
Brown Vanderver, who
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lives at the site with his extended family. The
Mrs, Jenny Desiderio, who inheritcd the mine from
lives on the site with her extended family,

The NSO estimates that at each site there are epp
‘30 of whom are children, Yess than 3 miles from

“With a student snrollment ‘of about 30 children,

. Company, and the Cibola Mining Company.

o B

potentially affected by tﬁgae sites.

A potable municipal-type Jiter supply asyatem for

well installed by the IHS.| The estimated depth o
1,100 feet. Howevexr, not 411 residents are on th
ignlla used by those residences not on the public

“7aystems operated by windmills

130 acres. Both sites initially were open-pit mi
the open-pit operations, the N-BV ares includes h
ventilation shafts, some of which are almost vert
use scme shafts as solid wpste disposal pits.

The N-BV area encompasses lbout 155 aores, and thE

Historically, the N-BV mine was operated periodic
various companies 1ncludin§ santa Fe Uranium, Fed
During ¢t
mine, conventional mining techniques were used.
mine was believed to be soxted by hand and shippe
located in the Shiprock, ew Mexico, or the Duran
its draft Preliminary Assessment of the site, NSO
25,000 tons wore removed from the mine. The ore
49 tons of uranium oxide (U.0 ) and over 37 tons
Ores not meeting tie screening criteria

%e dzacarded at the mine site. These ores now

the Brown-Vanderver resideytial and mine areas.
i

From 1952 to 1957, the N-D mine was operated by "
unknown, may not be the saie company as previousl
Hanosh Mines from Grants, New Mexico. The mining
removing the soil overburden with heavy equipment
blasting the ores loose. The ores then were truc
processing., Orea not meeting the minimum require
were disposed of at on-site locations. The NSO e
11,110 tons of ore removed by this ogeration c¢ont
of 0308 and over 17,500 poynds of V2°S'

At both the N-BV and the N&D mines, the physical

concern because of the number of childrea known t
These physical hazards include both open mine sha
Because of the depth of the shafts and the unrest
inadvertent intruder either entering or falling i
difficult to find and rescue

Page 2
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ih# area is derived from a

\ F.aX=
wher of the N-D mine is
hkx deceased husband and

:otimately 65 people,
Lh

sites is & preschool
pbut 500 persons are

the well is about
gl water system, The
upply are shallow well

-D mine covers about

operations, Besldes
zontal mine shafts and
1. The local residents

y from 1952 to 1966 by
1 Uranium Mesa Mining
operations of this

ora removed from the
o regional mills
Colorado, areas., In
cumented that over
cessing produced about
vanadium pentoxide
vranjum content

e the roads leading to

te Fe®™ (exact name
entioned) and the

[ 1]

to area millsg for

tg for uranium content
mates that the

od over 83,000 pounds

HeCt D B P

ajards are of particular
reside in the area.

tp and open pits.

ifted access, an

t: the shafts could be
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This document contains terms associated with radijcactivity and exposure
dose a9 the result of radiation exposure, which fay be unfamiliar or
misinterpreted by the public. The terminelogy ufed in this Public Health
Advisory s defined here.’
A roentgen (R) is the uni& of radiation exposurejf
X-rays and generally detinos the amount of ener
radiation to the air. An exposure of one R is efu
deposition of 87.7 rads per gzam of air. For ¢
approximately equal to a yem. Nationwide, the njt
is nearly 300 millirems per year, including expopu

r gamma radiation or
ransferred from the
valent t0 the energy

radiation, a red is
ral background exposure
e to radon.

A Tem (roentgen equivalent man) i3 a unit of dosg
roentgen is the unit of exposure to ioniring xadia
the various types of radlation The rem is a fupc
absorbed doge (the rad) ahd the quality of radiafi
1 one-thousandth (1/1, 000) of a rem and a micro:tg

1

quivelence, whereas a
ion. The rem equalizes
ion of the radiation

n. A millirem is

is 1 one-millionth

, Qamma rays are the

Llum nucleus) are the most

(1/1,000,000) of a rem. In terms of radiation ¢
least damaging internally;and alpha particles (h
harmful upon exposure in the body.

#
The unit of radioactivity:ia the curie, equal to]jthe amount of
radiocactivity present in bne qtaTzof radium, A ti:ocurio (pCi) 1s equal to
a trillionth of a curie (1 x 10 Exposure levpla of the radioactive
gas, radon is conmmonly expressed as pCi per lite} ?pCi/L).

Basis for Advisory

During the week of July 24-27, 1990, personnel ff
Reglon VI offices toured these sites,
were representatives of the local Navajo chapter
visit, radiatiou taadinqs'uoro collected by both

Discussions alsc were held with officials and matb
b

concerning life-styles, populations, health conc

ATSDR Headquartere and

Accompanying the ATSDR personnel

During the

SDR and the NSO.

ra of the Navajo Nations
8, and land use in these

areas.

Along the roadbed leadinq‘ to the N-BV sité, the fr
rocks and ore tailings. Nxthin these materials,|t
(yellowish material) ware clearly visible. Envifo
readings along the road, obta;ned with a calibrate
radiation detector oquipped with an NaI(Tl) scingi
approximately SO microroehtgens per hour (uR/h) o
the background radiation reading was 6 ur/h. Evid
radioactive material had migrsted off-site becaupe
distribution and gurface xunoff during seasonal fa

a was littered with

Ludlum Model 19 gamma
lator, ranged from
over 500 vR/h, whereas
nce also suggested that
of both wind-borne

ns.

a, ore tailings were
gs vwere elevated above
thin was observed; and

At the matn mine shaft locatod in the pit-mined t
randomly piled around thq site and radiation reagld

background. A horizontal ghaft entering the moujit

Page 3
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ntioned that the shaf:
ne ghaft in not
observed; ona shaft was
construsted over this
not sffectively

open adits (shafts)

1 residenta. These
The residentisl areas
elss to these adits is

during discussions with 1ocal residents, it was
branches into three sections. Entrance to thie
restricted. Vertical ventilation shafts were els
about 10 degrees from vertical. A small shack wa
ventilation shaft however,! access to the shaft wa
restricted. Located near Ehe residential areas
being used as 50lid waate dispoaal areas by the 1
adits may run at least 300 feet in length or depth.
are less than 200 feet froh several adits, and ac
also unregtricted. :
Although air sampling data are lacking, because
these mines, the shafts provide an excellent pat
a naturally occurring by-ﬁroduet of uranium decay)

the uzanium content of
pr the release of raden,

L)

[}
ifated the presence of
{um, chromium,
nium, Leaching may
of environmental
¢ contaminants.

potential exists for
ngestion or inhalation.

During mining operations, gnalyais of the ores in
heavy metals, These included vanadium, arsenic,

magnesium, manganese, strontxum, titanium, and 24
have occurred from these orea. however, no analys
samples are available to vexify the presence of t
Although recent sampling information is lacking,

humans to be exposed to these contaminants throug

The Navajo-Desiderio mine ﬁs a series of open-pit
to 50 foot in depth and o{ varying leagtha. The
site were about 50 uR/h. WNo restricted access to
during the site viait; children play and livestoéc
axea, and regidential aroao are within 100 yards

eas of approximately 30
iation readings at this
e pits was observed
raze freely i4n the

the pits.

Thzough a Navajo 1nterpretex, the owner of the mi
informed us that her grandson fell into one of th
accident. The child, who :eportedly suffered bra
years after the accident. | According to Mrs. Dest
livestock died after ingesting contaminated rain
collects in the pita, Whether the dead animals
veterinarian is not known.! However, the NSO offi
may have died after 1ngoating heavy metals that 1

the pit areas, i

Jenny Desiderlo,

its during a sledding
damage, died 8 few

io, at least 16

r that reportedly
examined by a

1s believs the animals
hed from the ores into

Of the verified contamina&ts in these areas, thos
and a member of its decdy series, radon. Of the
isotopes of uranium, uranium-238 (U-238)ais the

congentrations greater thdn 99 percent. The pri
two alpha particles, each with a decay energy of
electron volts (MeV). ThJ decay chain of which

in the producticn of both 'radium-22€ and radon-22
terminates with gtable lead-206. During thias de
and gamma rays are produced as woll as additional
different decay energies (1). Because uranium i
daily human dietary intakd is approximately 1.9

!
t
i
|
|

f concera are uranium
urally occurring
abundant, present at
mode of decay is via
roximately 4.2 million
8 is the parent results
nd ultimately

series, beta particles
pha particles, all at
iguitous in nature, the
drograms. Therefore, the
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body normally contains an e timated 90 micrograms pf vranium. This
corresponds to a body burden of about 30 picocuriel] Of this amount, about
66 percent is associated "i*h the skeletcn; the :q:jinder ig in the soft
tissues. The biological half-life is 100 days foy whole body and 15 days
for the kidneys (2).

After ingestion, the fract!onal uptake of uranium fd
for water-soluble inorganid forms and 0.002 for w
The critical organs for indestion are the skeleto
surfaces are the critical grgan after inhalation,
solubilization of deposited uranium followed by as
ingestion (2). I

Because Rn-222 is an inert gas, most of the inhalddigas is exheled, with
only that which decayed potentially remaining wit 14 the lungs. These
radiocactive materiale debofited within the lung ejpgse the bronchial
epithelium lining the respiratory system, resultirg|in an elevated risk of
lung cancér (3,4). Exposure to radon and radon pjodeny has been directly
correlated with the appearince of lung cancer in ng, The firat
epidemiological studies of radon exposure were cofdjcted in 1879 in
Europs. Since then, such itudies have been condudtéd worldwide and many
are still in progress. Thé studies invelve ursniym|miners and show
increasing risks of lung chreinomas as accumulated #xpooure to these
products Increaged (4). i :
Rn-222 decays by emitting Ln alpha particle with 3n|energy of approximately
5.5 MeV and gamma rays with an energy of 0.51 MeV| |The half-life of Rn-222
is 3.8 days (1). The decay products are also radjodctive, emitting mostly
beta particles and gamma rays with an alpha pattiﬁl released during one
decay step. These radon p&ogeny, with half-lives|rgnging £from seconds to
over 20 years, ultimately decay to a stable (nonrgdloactive) form of lead.
The implications of radon %xpoaura are difficult fo| evaluate. Radon is
inert and therefore does not attach to surfaces, |Hpwever, the decay
progeny are charged particles and can electrostaticklly attach to

surfaces, Most progeny immediately attsech to aerpspls., The ratio of
attached progeny to unattached progeny 48 importapt| in doséd ¢alculations
for a3 the xatio increased, the radiation dose to] lhng surfaces increases.
Other factors affecting the lung dose include the| rhtic of Rn-222 to its
progeny, the breathing pahterna, lung characteristiks, sex, and age of the
individual exposed. In a'recent report from the Fakional Research Council
(NRC), the dose from the fadcn progeny was of greptler risk than exposure to
radon gas (4), Dose estimates have been publish y the National Council
on Radiation Protection ard Measurements, the NCRP |(3). The NCRP estimutes
that the risk of dggelopiﬂg lung cancer followin lifetime exposure to
Rn-222 ig 2.1 x 10 © per pCi/L expSsuré undet en" améntal conditions.

The NCRP also #tates that the dose to the bronch reglons of & typical
working adult because of éxposure to Rn-222 g 0 21 rad per yeaz per

pCi/L. For a 10-year old child (12 hours activeq 32 hours resting), the
dose eatimate is 0.45 rad/year per pCl/L.

i

to the blood 18 0.05
z=-insoluble forms (1).
nd kidneya. The lung
though theze is some
rption or

[ SRRV, WL
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Because detailed envizonmental monitcring for he
materials has not been petformed, it is difficul
risks due to internal uptdke of these materials.
exposure to ionizing radigtion can be evaluated
monitoring results obtaingd by ATSDR and NSO,

The Brown-Vanderver mine Lito is in a residentia
annual exposure to externhl ionizing radiation b
in the area, ATSDR used the following assumption
individual (MEI). The MEI would live on the 8it
time (24 hours) and 365 days per year. The aver
background in the area, is estimated conservativ
125 uR/h. Assuming these' values and the 24-hour
radiation at this site colhld result in an indivi
annual exposure of nearly 1 R, about 3 percent o
background. H

The risks of exposure to ladiation have been inv

scientific community, Inzterms of risk egiimate
a rink value for excess cancers of 1 x 10 = per .
body eaposure (5).
places the risk of excess cancer mortality as a

at 5.2 x 10 ° for males abd 6 x 10 © for females
repert) . Using the estimated population of this
to approximately three exﬁees cancer deatha for |
result of exposure to theiradiation in thig area

uranium-containing ores, the internal radiation
bronchial epithelium of the lungs, could ba even

Furthermore, bocause of the inherent production F

the NRC stated that the estimated dose to these §

dose to organe from external natural background

L
since no specific radon measurements have been mtd

of potential internal exposure to radon cannot b
' 1
Cencluglons ;

The Agency for Toxic Substances and Disease Reqi;t
L

Navajo-Brown Vanderver and the Najavo-Desiderio
significant threat to human health for residents
these premises:

{
1. The predictions of the external exposure
exposures qreatli excead the resommeandat
2. The death of livgstock that consumed sta
) contaminated with heavy metals, especia

) |
processed for either feed or human conguk

human health.

The BEIR V report (6), relear

14397

metals and radicactive
o determine the health
owaver, the external
ng the on-acene

rea., In estimating the
uge of the contaminants
o6r a maximally exposed
or 100 percent of the
exposure, including
to be approximately
posure, the external
1 receiving an extecnal
hich ia from natural

igated for nearly
d accepted by the
the NCRP, in 1987, used
per year for whols
in 1990 by the NRC,
ult of lifetime exposure
able 4-2, BEIR V
ea, this would translate
idents in this area as a

radon released from the
e, especially to the
gher. In a 1988 report,
sued far excesds any
{ation (4). However,

in this area, estimates
valuated.

[y concludes that the
nium Mining Areas pose a
these areas based on

B T L
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del using the estimated

fohs of the NCRP.

hding water belleved to be

{f the caurcagsea are
ion poses & hazard to

L P aT
180004300
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3. The many open mini areas, mine shafts, anfi{the unrestricted access
to these areas create a safety hazard.

¥

§
4. Since evidence sudgests that radicactive bdntaminants are migrating
off-site and that heavy metala may be asspdiated with the
tadicactive mntetinl, the local food and jijestock crops could be

- contaminated. This could result in a sighifficant internal exposure
2 to both radicactivle materials and heavy mptals if these crops are
: ingested. g
5. It is apparent thdi not all local res;deng are supplied with
public water. Becauae of the runoff and face contamination
around thase sited, the water quality of individual wells may
be suspect and hazardous to human chronic lﬁy exposed to
radioactive materials and heavy metals, ‘
! .
S RECOWENDATIONS ?
: i
o i
3 The ATSDR proposes the foL}owinq recomnendationg o protect the public
- health of area residents:
1 1. Dissociate local :&eidents from the l:own-dhndervor mine site until
- Q5 ' ~ radioactdve contuflnotion is zewoved.
: Q*} b 2 Implemont site restrictions to the open pith, mine shafts, and
- ev other mine access points )
3. J

Imnedistely oamplo public water supplies hn
area for radioactive materials and heavy

- and exceed dtinkinq water atandards. Thope
standards should be capped and residents pu
drinking water, i

private wells in the
als that may be present
wells exceeding

plied with safe

areas from either the IHS or BIA c¢linics
records could be used to establish a base
local residents. rurthe:mora, thess rec
local residents were involved in earlier
studies of uranium miners.

i

A

Page 7

!
Ensure that the open pita are lined, #111 capped, and covered
with clean £ill. This would prevent the dvertent intruder from
‘ falling into the plto, preventing i{njury pnfl possibly death.
- 5. During any :emovag actions, implcmnnt dus} pontrol and site access
rostrictions. i
2 6. Sample biota and ai: particulates and monjtpbr radon to ascertain
the potential for 1ntorna1 radiation expopuke.
7. Because this is a,&hronic exposure, perf monitoring by lung
counting or urinalysis of the local residpnts to determine uranium
- body burdens and the amount of 1nternall posited uranium.
8. ATSDR should obtain health care records residents in these

offices., These

e healith status of the
might indicate if
1io Health Service
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